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APPENDIX D 
Circulation and Travel Demand Model Update   

Introduction  
Appendix D provides a copy of the General Plan Circulation Element Update and Travel Demand 
Model Update.  This report identifies the background data and presents the existing City traffic 
circulation conditions.  Future travel demand projections generated from the model are 
documented in this report and projected circulation issues are identified. The recommended 
circulation improvements are also presented.   
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Trip Distribution 
The trips generated and attracted between land uses depend on trip purpose and network impedance.  
Modeled trips were sorted into five trip purpose categories. 
 

1. Home-Based Work (HBW) 
2. Home-Based Education (HBE) 
3. Home-Based Shop (HBS) 
4. Home-Based Other (HBO) 
5. Other-Based Other (OBO) 

 
The ability for one land use to satisfy the trip purpose of another land use leads to the creation of an 
origin-destination pairing (e.g. a trip from a residential area to an area containing retail development).  
The likelihood of such a pairing also depends on the travel time for such a trip to occur.  Long travel 
times between zones, which are affected by congested roadways, decrease the likelihood of an origin-
destination pairing and results in the model seeking another closer trip pairing opportunity. 
 
Mode Choice 
The City travel demand model solely simulates automobile travel patterns.  Transit service is not a major 
component of the vehicular traffic within the City and was not considered in the travel demand model 
process. 
 
Trip Assignment 
Trips between origin-destination pairs are assigned by the model using an equilibrium process.  The 
multiple possible paths between zones are iteratively loaded until no one path provides an advantage over 
another.  The volumes on each network link are then compared against real-world traffic counts to 
determine model correctness.  The following section outlines the model calibration procedure. 
 
Model Calibration 
The previous section described the creation of a complete but “un-validated” base year model, i.e. the 
model may not accurately reflect real-world travel demand.  Calibrating the model so that it reasonably 
reflects real world travel demand requires matching the model estimate on a set of links against traffic 
counts.   
 
Road Type and Percent Error 
The model validation is based on criteria created by the Federal Highway Administration (Federal 
Highway Administration, Calibration and Adjustment of System Planning Models, 1990.) and Caltrans 
(California Department of Transportation, Travel Forecasting Guidelines, 1992.).  Table A-5 presents 
the Federal Highway Administration (FHWA)-recommended absolute error targets for each facility type.  
The Root-Mean-Squared Error (RMSE) more heavily weights large errors.   
 

TABLE A-5 
CITY TRAVEL DEMAND MODEL – CALIBRATION SUMMARY 

Traffic Model % Error % Error RMSE RMSE
Roadway Classification Count Volume Model Target Model Target

Freeway 511,000          509,700          -0.3% 7.0% 3.6% 15.0%
Arterial 115,500          119,000          3.0% 15.0% 21.8% 40.0%
Collector 60,700            55,200            -9.1% 25.0% 47.6% 50.0%
Total 687,200          683,900          -0.5% 5.0% 36.2% 35.0%  
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Table A-5 shows that the model satisfies each facility-specific absolute percent-error target.  The model 
satisfies the facility-specific RMSE targets, but exceeds the overall system RMSE target by 1.2%.  
Caltrans travel forecasting guidelines suggest that at least 75 percent of freeways, highways, and arterials 
fall within the maximum percent error target recommended by FHWA.  Of the 49 counts used for model 
calibration, 55% of the model estimates fall within the maximum percent error target. 
 
The primary reason for the large percent error and RMSE is the low traffic volume on many roads in the 
model study area.  Having a small traffic count requires a smaller magnitude error when compared to 
roads with more traffic.  This rationale is reflected in the FHWA Percent Error Targets, which increase in 
allowable percent error from the largest capacity roadways (e.g. freeways and highways) to smaller 
capacity roadways (e.g. arterials and collectors).   
 
As such, the model calibration at any given count location was also considered acceptable when the 
magnitude error was equal to or less than 1,000 daily trips.  Using both the 1,000 daily trip error threshold 
and the FHWA percent error thresholds, 76% of the calibration roadway segments were acceptably 
modeled; this satisfies the Caltrans travel forecasting guidelines of having at least 75 percent of roadways 
being calibrated within acceptable thresholds. 
 
Regionwide Correlation Coefficient 
The region-wide model correlation was calculated by plotting the model forecasts against the roadway 
counts.  An acceptable correlation coefficient is 0.88; the model correlation coefficient is 0.99, meaning 
the model explains 99% of the variability in the traffic counts. 
 




